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[bookmark: _Toc80966605]Introduction

The main task of the managers is to make decisions (Vroom, 2003). That is, everyday the managers are required to choose from multiple of alternatives. This requires a detailed analysis so that the right alternative is selected. Analysis of alternatives is driven by analyzing the relevant data. It can be both statistical ana non-statistical. Historically, SPSS has been used by the social researchers for the statistical analysis and the business managers have relied on MS Excel for the data analysis and presentation. However, today’s business managers are required to make complex decisions which requires powerful statistical analysis in cases that are only possible in specialized software like MS Excel. In this report, we have applied MS Excel and SPSS for the data analysis and presentation purposes. The process has also been discussed.  
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[bookmark: _Toc80966607]1.1 Using Pivot table and Pivot Charts to identify and illustrate the trend of sales and profit:
Pivot table and Pivot Charts are greatly helpful in summarizing and presenting the data (Dalgleish, 2007). To extract the year from the sales data the following two functions have been used
For years function =Year(C1) 
Right extract function =Right(C1,4). 
The following pivot table has been constructed to summarize the annual total sales and the annual profit. 
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Table 1: Sales and profit data according to year in the pivot bar chart using MS Excel.
Source: Self
For easier understandability of the data in the pivot table, the following pivot column chart has been used. 

Diagram 1: Sales and profit data according to year in the pivot bar chart using MS Excel.
Source: Self
In the bar chart it can be seen that the annual sales figure of Super Store is following a downward trend and the annual profit is also showing a downward trend. The total sales increased during the years 2012 after a sharp decline in the previous two years. However, net profit during 2012 was the lowest among the 4 years that we have studied.  
[bookmark: _Toc80966608]1.2 Identifying profitable orders using if function:
During the year, it is important to separate the profitable orders, no-profitable orders and the loss orders. Such categorization will help the managers to determine the nature of the order and take appropriate decisions (Davidsson, Steffens and Fitzsimmons, 2009). For example, the manager might want to pursue the customers placing loss making orders to purchase more items so that ultimately the customers become profit making customers for the company. This categorization can be easily done using the if function.   
[bookmark: _Toc80966609]1.2.1 IF function
In order to determine the status of each order in terms of their profitability the IF function has been used along with a nested IF. When the profit of the order is greater than 0, they have been classified as profitable, when profit is equal to 0 it has been classified as no-profit and for orders with profit less than 0 has been classified as loss orders. The formula used is =IF([@Profit]>=0,IF([@Profit]=0,"No profit","Profit"),"Loss")
Using the aforementioned formula yielded the following result: 
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Table 2: Status of the orders in terms of their profitability
Source: Self
The classification of the orders as profitable, no-profit or loss has been done on the basis of the value in the profit column of the table. 
[bookmark: _Toc80966610]1.2.2 COUNTIF function
To determine the total number of profitable, no-profit and loss orders during the 4 years, the function has been used:
=COUNTIF(Table1[Order status],"Profit") to count the profitable orders
=COUNTIF(Table1[Order status],"No Profit") to count the no-profit orders
=COUNTIF(Table1[Order status],"Loss") to count loss orders
The Result obtained is 
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Table 3: Number of profitable, no-profit and loss orders
Source: Self
Out of the total 8,399 orders, 4,135 orders were profitable, 4,264 were loss orders and there was no order that yielded exactly “0” profit. 
[bookmark: _Toc80966611]1.3 Finding Specific values using Lookup functions
[bookmark: _Toc80966612]1.3.1 VLOOKUP
The VOLOOKUP function has been used to return the value of the region and the product category when searched against a particular order ID. The formula used are 
=VLOOKUP($D6,Table1[#All],Sheet5!$E$4,FALSE) to return the value of the region when serached against the order ID.
=VLOOKUP($D6,Table1[#All],Sheet5!$F$4,FALSE) to return the value of the product category when searched against the order ID
The result obtained by using the above formula has been provided in the following:
	Column Value
	17
	19

	Order ID 
	Region
	Product Category

	4031
	Ontario
	Office Supplies

	8258
	Atlantic
	Furniture

	156
	Yukon
	Technology



Table 4: Application of VLOOKUP
Source: Self
As it can be seen that the Order ID 4031 was placed in Ontario and falls under the product category office supplies. Similarly, the Order ID 8258 was placed in Atlantic, falls under the furniture category, and the Order ID 156 was placed in Yukon, falls under technology product category.  
[bookmark: _Toc80966613]1.3.2 HLOOKUP
The HLOOKUP function has been used to find out the region and product category of particular orders. Here the order IDs lie in the row 4 and 8 in table respectively. The function used:
=HLOOKUP(D12,Table1[#All],4,FALSE) to locate the region
=HLOOKUP(D13,Table1[#All],4,FALSE) to locate the product category
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Table 5: Application of HLOOKUP
Source: Self
It can be seen that the order ID 4454 was placed in the Atlantic region and order ID 8258 was placed in Ontario. The product category are office supplies for both the orders. 
[bookmark: _Toc80966614]1.4 Visualization of the data using PIVOT charts, graphs and tables
During the analysis of the sales and profit data of the company for the year 2009, 2010,2011 and 2012, we have already seen how easily the data can be presented in Pivot Table and presented in Pivot Charts. In the following we have used PIVOT tables and charts to illustrate the sales data of each region.  
[bookmark: _Toc80966615]1.4.1 Sales volume in each region:
Super Store operates across 8 regions and these are Atlantic, North Carolina, Northwest Territories, Ontario, Prairie, Quebec, West and Yukon. The order data has been summarized in the following table: 
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Table 6: The total sales orders of each region in the last 4 years 
Source: self
The following column chart has been used to illustrated the table data.

Diagram 2: The total sales data of last 4 years summarized according to regions
Source: self
It can be seen that the highest number of orders was placed in Ontario (2.16 thousand) followed by West (1.99 thousand) and Prairie (1.71 thousand). The lowest number of orders was placed in Northwest territories (only 59 orders). 
[bookmark: _Toc80966616]1.4.2 Distribution of the sales across the product categories
The following pivot table has been used to summarize the sales data of each product category during the selected four years. 
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Table 7: The total sales data of each product category
Source: self
The following Pie chart has been used to illustrated the table data.

Diagram 2: The total sales data of each product category
Source: self
The highest number of sales has been from technological products (40%), followed by furniture (35%) and office supplies (25%).  
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In this part of the report the task has been analyzing the customer data of Smile Clinic as an intern at Nutritionist center of Smile Clinic. The previously has used Microsoft Excel to perform the data analysis and has recently decided to implement SPSS. The following analysis has been conducted in SPSS. 
[bookmark: _Toc80966618]2.1 Data analysis using SPSS
[bookmark: _Toc80966619]2.1.1 Formatting the data 
The data has been provided in .csv format in Excel. To process the data, it is first transferred to SPSS. To do that, after opening SPSS, we select data>import data and then select the file containing the original data set of the customers data. Then the data needs to be formatted. From the variable view tab and in the value column of gender, we define 1= Male and 2= Female. Similarly, we define the value of Eat Rice, 0=Does not eat rice and 1=Eats rice. The scale of gender and eat rice is changed from scalar scale to ordinal scale. 
[bookmark: _Toc80966620]2.1.2 Presentation of the data in Pie Chart and Bar chart.  
To find out the number of customers who eats rice and the number of customers who does not eat rice, we use the pie chart along with the data labels. The following graph is constructed. 
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Diagram 3: The number of the customers based on their rice eating habit.
Source: Output of SPSS
Here it can be seen that of the 100 customers, 60% customers (or 60 customers) do not eat rice while 40% customers (or 40 customers) eat rice. 
Next, the goal is to find out the number of male and female customers. 
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Diagram 4: Number of male and female customers
Source: Output of SPSS
From the above bar-chart we can see that there are 50 male customers and 50 female customers. The total number of the customers is 100. Here the male customers to female customers ration is 1:1. 
[bookmark: _Toc80966621]2.1.3 Fining out the mean and median with the help of SPSS.  
The mean of a data set is the arithmetic average of the total observations in the data set. On the other hand, when the data is arranged in ascending or descending order, we can find the median from the middle value of the data series. Mean and median are both the measure of central tendency. For normally distributed data set, mean and median are the same. On the other hand, the greater the skewness of the data set, the greater will be the difference between the mean and the median.   
	Statistics

	Age  

	N
	Valid
	100

	
	Missing
	0

	Mean
	20.3500

	Median
	19.0000


Table 8: Mean and median age of the interviewees.
Source: Output of SPSS
From the above table it can be seen that the mean age of the customers of Smile Clinic is 20.35 years and the median age of the customers is 19 years. As the distance between the mean and median is not that great, it can be said that the data set is close to normal distribution. 
 
Next, the mean age and the median age of the participants that eat rice is tabulated in the following:

	Statistics

	Age  

	N
	Valid
	60

	
	Missing
	0

	Mean
	20.2167

	Median
	19.0000


Table 9: Mean and median value of the age of the respondents eating rice.
Source: Output of SPSS
As seen earlier there are total 60 customers who eat rice in the data set out of the total 100 customers. The mean age of the participants’ eating rice is 20.2167 years and the median age of the same customers is 19 years. The difference between the mean and median of the data set of the participants’ eating rice is not significant. Hence, it can be said that the data set follows a distribution close to normal distribution. 


[bookmark: _Toc80966622]2.1.4 Analyzing K means clustering in SPSS:   
The aim of K means clustering is to classify the observations into k-clusters based on the nearness to cluster centers. This type of analysis is helpful to group data based on their similar measurement criteria and similar characteristics. 
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	Number of Cases in each Cluster

	Cluster
	1
	10.000

	
	2
	23.000

	
	3
	67.000

	Valid
	100.000

	Missing
	.000


Diagram 5: Age variable of the data set in K Means Cluster 
Source: Output of SPSS
The whole data set of the 100 customers has been divided into three clusters with a mean average age of 14 years, 24.348 years and 19.582 years. There is total 10 observations in cluster-1, 23 in cluster-2 and 67 in cluster-3. From this it can be inferred that most of the participants age is closer to 19.582 years. 


[bookmark: _Toc80966623]2.2 Common data mining methods:
In business, managers use various data mining methods. Some of these are generic while some are very much industry specific and requires lot of investment in resources. Some of the most common data mining methods used by the managers have been provided in below:
Decision Tree:
The decision tree is normally used to build the classification models in a tree like structure. This can be used for both numerical and categorical data (Kohavi and Quinlan, 2002). There are multiple outcomes from each alternative and probability can be assigned to each branch and leaf. This method might be used by the sales team to illustrate the purchase decision making process of the customers.   
Outlier detection:
It is not enough to just recognize the pattern or trend in the data set. To ensure that the trend measured or the pattern recognized is accurate, the outliers of the data set need to be separated. Outliers in the data set can cause disturbance or noise. Normally, it is said that the observations with more that 3 standard deviation distance from the mean of the data set are the outliers and hence, should be filtered out (Bakar et al., 2006). For example, due to the pandemic there has been a sudden fall in sales of ice cream in fear of COVID-19 infection, for a short period of time. To analyze the sales data this might need to be filtered out from the entire data set.  
Regression:
With the help of regression analysis, it is possible to forecast the value of the dependent variable based on the values of the independent variables. The dependent variable is expressed as a function of the independent variables in regression equation. This type of analysis is used in business to predict the output units based on the number of the input variables. Regression analysis basically assesses the exact relationship between the variables (Hand, 2007).
Cluster Analysis
In case of cluster analysis, the total observations are grouped into different clusters based on the nearness to the cluster centers. This method groups the similar observations together. A business manager might cluster the data of the customers based on how frequently the customers place their orders.  


[bookmark: _Toc80966624]2.3 Advantages and disadvantages of SPSS over Excel 
Microsoft Excel is a powerful office application that allows the users to record data, perform wide range of analysis, visualize the data and present the data in an easily understandable manner. SPSS is a powerful statistical analysis tool. The scope of statistical analysis that can be performed in the SPSS is very broad. Of Microsoft Excel and SPSS, each application has its own advantages and disadvantages which are discussed in below:  
Accessibility: The Microsoft Excel comes as a part of the Microsoft Office applications. Hence, in most cases the Excel comes as pre-installed. On the other hand, SPSS is a specialized software and has a very specific user objective. A free version of the SPSS software is available. 
User-friendliness: Business managers have been widely using the he Microsoft Excel for the past two decades. Hence, Microsoft Excel has been widely adopted and innumerable learning materials available on MS Excel that can be accessed at free of cost. The usage of SPSS requires the user to be well aware of the statistical tools to be used. Hence, SPSS is more effective and beneficial to knowledgeable users. 
Available statistical analytical tools in the application: SPSS is specifically designed for the social researchers to help them in their research. Hence, it is possible to perform complex statistical analysis using the SPSS. The results of the analysis are shown in a very standardized format and hence, can be easily interpreted by an experienced knowledgeable user. On the other hand, MS Excel is capable of performing the basic statistical analysis (Carlberg, 2014). However, Microsoft has kept to adding new features to MS Excel so that the capability of MS Excel keeps on increasing. 
Compatibility with other applications: As MS Excel comes as a part of the MS Office applications, it is very much compatible with almost all applications that are commonly used by the business managers (David, 2017). On the other hand, the SPSS allows a user to transfer the charts, tables and graphs to their documents and presentations, the compatibility is very limited. For example, the charts prepared in MS Excel can be edited in MS Word. However, charts prepared in SPSS is converted to picture in MS Word and hence, cannot be edited. 


[bookmark: _Toc80966625]Conclusion:
There is no doubt that the Microsoft Excel is a very handy tool for any business manager. It allows so much diversified usage that is only limited to the user’s imagination. However, the ease of accessibility of MS Excel does not guarantee its appropriateness at all instances. For advanced statistical analysis, MS Excel is not enough. Hence, SPSS, being a software specifically designed for the statistical analysis can be the right choice for a business manager for critical statistical analysis (Proctor, 2002.). 
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Profitable Orders 4,135                                    

No-profit Orders -                                        

Loss Orders 4,264                                    

Total Orders 8,399                                    
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Order ID  4454 8258

Region Atlantic Ontario

Product CategoryOffice Supplies Office Supplies
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Row Labels No. of Orders

Atlantic 1,080.00             

North Carolina 79.00                   

Northwest Territories 59.00                   

Ontario 2,161.00             

Prarie 1,706.00             

Quebec 781.00                 

West 1,991.00             

Yukon 542.00                 

Grand Total 8,399.00             
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Row Labels Sum of Sales

Furniture 5,178,590.54 $                     

Office Supplies 3,752,762.10 $                     

Technology 5,984,248.18 $                     

Grand Total 14,915,600.82 $                   
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Row Labels Sum of Sales Sum of Profit

2009 4,209,896.85 $                434,096.02 $             

2010 3,560,087.04 $                364,917.33 $             

2011 3,429,944.98 $                380,310.50 $             

2012 3,715,671.95 $                342,444.13 $             

Grand Total 14,915,600.82 $              1,521,767.98 $          
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